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Abstract
Background: Despite effective prevention and early detection screening methods, colorectal
cancer is the second leading cause of cancer death in the United States. Colorectal cancer screening
community-based interventions are rare, and the literature lacks information about community-
based intervention processes. Using participatory research methods, the High Plains Research
Network developed a community-based awareness and educational intervention to increase
colorectal cancer screening rates in rural northeastern Colorado. This study describes the program
components and implementation and explores whether the target population was exposed to the
intervention, the reach of the individual intervention components, and the effect on screening
intentions.
Methods: A random digit dial survey was conducted of residents age 40 and older in the first 3
communities to receive the intervention to estimate exposure to the intervention and its effect on
colorectal cancer screening intentions.
Results: Exposure to at least intervention component was reported by 68% of respondents (n =
460). As the level of exposure increased, intentions to talk to a doctor about colorectal cancer
screening increased significantly more in respondents who had not been tested in the past 5 years
than those who had (p = .025). Intentions to get tested increased significantly in both groups at the
same rate as level of exposure increased (p < .001).
Conclusion:  Using local community members led to the successful implementation of the
intervention. Program materials and messages reached a high percentage of the target population
and increased colorectal cancer screening intentions.
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Background
Despite effective prevention and early detection screening
methods, colorectal cancer (CRC) is the 2nd leading cause
of cancer death in the United States [1]. Unlike many
other screening tools, such as mammography that detects
existing cancer, CRC screening methods can prevent can-
cer from developing through the removal of pre-cancer-
ous polyps. When CRC is found early and treated, the 5-
year relative survival rate is 90 percent. However, less than
40% of colorectal cancers are found early due to the
underutilization of CRC screening [2]. In 2005, only 47%
of adults age 50 and older in the U.S. reported having
either a fecal occult blood test within the past year, sig-
moidoscopy within the past five years, or a colonoscopy
within the past 10 years, as recommended in the United
States by the Centers for Disease Control and Prevention
(CDC) and the American Cancer Society [3]. An estimated
153,760 people in the U.S. were expected to be diagnosed
with CRC in 2007, costing over $8 billion in treatment
[4,5]. Of the 52,180 people who were expected to die
from CRC in 2007 in the U.S., half may have been pre-
vented if all people age 50 and older were screened regu-
larly [1].
This study took place in rural and frontier counties which
are part of the High Plains Research Network (HPRN) in
eastern Colorado. In 2006, 30% of adults in the state of
Colorado age 50 and older had an FOBT within the past 2
years, and 58% report ever having a proctoscopy, colonos-
copy, or sigmoidoscopy [6]. In rural and frontier eastern
Colorado, a recent survey by the authors of age-eligible
residents reported similar use of FOBT (32%), but only
51% had ever had flexible sigmoidoscopy or colonoscopy
testing. Almost a quarter (23%) of the rural sample had
never had any type of CRC screening [7]. Colorectal can-
cer screening remains an underutilized method of cancer
prevention and early detection, and rural areas may be
susceptible to even lower screening rates.
Compared to other cancers such as breast and cervical,
community-based interventions targeting CRC screening
are rare [8]. The Center for Disease Control and Preven-
tion's (CDC) community preventive guidelines include
no evidence-based recommendations for effective com-
munity interventions to improve CRC screening [9]. In an
attempt to fill this gap, the HPRN formed a group of local
residents from eastern Colorado to develop a community-
based CRC awareness and educational campaign
uniquely tailored to a rural population with the goal of
increasing colorectal cancer screening rates in residents
age 50 and older in northeast Colorado. This paper
describes the intervention implementation, reach of the
materials, and the effect exposure to the intervention had
on screening intentions in the rural target population. The
study was conducted in the first 3 communities to receive
the intervention and was funded by the CDC.
The Study Region: High Plains Research Network
The HPRN is a practice-based research network that covers
the 16 counties of eastern Colorado. Of these counties, 10
are designated "frontier" (or less than 6 people per square
mile), and the remaining 6 are "rural". The entire HPRN
consists of 55 primary care practices, 16 hospitals, approx-
imately 150 providers, and the communities that reside in
this region. The 3 communities involved with this partic-
ular evaluation included 2 smaller communities (popula-
tions provided below), each with 1 primary care practice
each. The third town is the largest community in the area
and is home to 6 practices, including private solo practices
and a hospital-based clinic. Ranching and farming are
dominant sources of income and permeate the culture of
this region. Residents living in the 3 counties included in
this evaluation are older than the state as a whole, with a
median age of 39 versus 34 for the state and a percent of
the population age 65 and older of 16% versus 10% [10].
The Intervention: Testing to Prevent Colon Cancer in Rural 
Colorado
The HPRN launched a community-based, multi-compo-
nent colon cancer prevention intervention in the spring of
2006. "Testing to Prevent Colon Cancer in Rural Colo-
rado" aims to increase CRC screening behaviors, knowl-
edge, and attitudes in rural northeastern Colorado. The
intervention consisted of an awareness and educational
campaign that encouraged local residents to talk to their
providers about colon cancer testing options, targeting
residents age 50 and older.
Community-based participatory research (CBPR) meth-
ods were used to develop, implement, and test the inter-
vention messages and materials. While the definition of
community may vary by project, CBPR research involves a
collaborative partnership with a group to increase the rel-
evance of the research to the community. The HPRN uses
CBPR approach regularly, having formed a Community
Advisory Council (C.A.C.) in 2003 to help to guide the
research it conducts. The C.A.C. consists of 9 residents of
rural northeast Colorado, including farmers, teachers,
ranchers, a home health visitor, and a retired administra-
tor. Specifically for this intervention, the C.A.C. was
expanded to include 2 local physicians, 2 public health
workers, and a hospital administrator from northeast
Colorado. The resulting group, named the Joint Planning
Committee (JPC), designed the intervention's main mes-
sages, materials, and implementation strategies.
The JPC developed a 4-point message to address key cata-
lysts of behavior change, including relevance, education,BMC Public Health 2009, 9:288 http://www.biomedcentral.com/1471-2458/9/288
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facilitation/encouragement, and action. The main mes-
sages are below.
1. Colon cancer is the 2nd leading cause of cancer death
in the U.S.
2. Colon cancer is preventable.
3. Testing is worth it.
4. Talk to your doctor today.
Implementation Evaluation
The program's 4 main messages were incorporated into
the intervention's materials, a set of 8 mostly bilingual
components. Table 1 provides a description of each com-
ponent and implementation. The JPC selected program
components that could be implemented in each interven-
tion community and that linked community members
back to their local primary care providers. Methods were
selected that tapped into the communication culture of
rural communities, including the use of local community
members in program components, local newspapers and
adaptations of familiar small print materials (communi-
cation methods engrained into every day life in rural
towns), and local organizations that are very common
and valued in rural communities. The JPC helped identify
local residents to have their photos taken for the palm
card series and series of ads in the local newspapers, to
share their personal stories in local newspapers, and to co-
present community talks with a local health care provider.
All local newspapers agreed to run the 3 newspaper com-
ponents of the intervention. Local residents and clinic
staff were also recruited to distribute the small print mate-
rials, such as the palm cards and farm auction flyers, and
recorded the number of copies left at each location. All
primary care practices in the intervention communities
agreed to distribute the "got polyps?" travel mugs to resi-
Table 1: Implementation of "Testing to Prevent Colon Cancer in Rural Colorado" in Three Communities
Component Description Dissemination
Palm Card Postcard-sized "palm cards" with photos of local residents 
and the program's 4 main messages. Double-sided.
English and Spanish.
2300 cards placed at 45 locations, such as coffee shops, 
pharmacies, livestock auction businesses, farm equipment and 
implement dealers, hardware stores, lumberyards, feed stores, 
barbershops, golf shops, flower shops, auto parts stores, 
libraries, and liquor stores
Farm Auction Flyer Specifically designed to target the hard-to-reach male 
farmers. Describes colon cancer prevention. Masqueraded 
as a commonly seen document that is often quickly grabbed 
for further study.
Hung or left on countertops in stacks at 71 locations 
frequented by the agricultural population and anywhere regular 
farm auction flyers are normally hung. See examples of 
locations above.
Posters Displays key messages with photos of local residents.
English and Spanish.
7 hung at 7 locations
Community Talks PowerPoint presentation on CRC prevalence and screening 
methods. Co-presented by local physicians and community 
members. Speakers were paid.
English and Spanish.
13 talks (3–6 per town) attended by 265 people
"got polyps?" Mugs Stainless steel travel mug that reads "got polyps?" in English 
and "Polyps? Prevent them, don't get them!" in Spanish. 
Handed out at local clinics to people redeeming a palm 
card.
480 given out to patients at 8 clinics
Personal Stories A series of personal ("human interest") stories in the 
newspapers about local residents and CRC SCREENING; 1 
story per week for 4 weeks. A larger community printed 8 
stories between 2 newspapers.
16 printed in 4 newspapers (4 per paper)
Ads Newspaper ads with photos of local residents and the 4 
program messages; 1 ad per week for 4 weeks. A larger 
town printed 10 ads between 2 newspapers.
17 ads ran in 4 newspapers (4–5 per paper)
Medical Articles A 4-part series of newspaper articles about the medical 
facts of colon cancer; 1 article printed per week for 4 
weeks.
same 4 articles ran in each paperBMC Public Health 2009, 9:288 http://www.biomedcentral.com/1471-2458/9/288
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dents who redeemed a palm card or newspaper ad for a
mug at the clinic.
Methods
This study was conducted in the first 3 communities to
receive the intervention and the farmland counties in
which they reside: Julesburg (population estimates: zip
code = 1818; age ≥ 50 = 721); Haxtun (population esti-
mates: zip code = 1608; age ≥ 50 = 622), and Sterling
(population estimates: zip code = 16,486; age ≥ 50 =
4,695) [10].
Survey Design
A random digit dial (RDD) telephone survey was con-
ducted to estimate exposure to the community-based CRC
prevention intervention in the target population and to
determine if exposure increased intentions to talk to a
doctor about CRC screening and to get tested.
The survey was conducted with a stratified random sam-
ple of residents living in the first 3 communities and sur-
rounding areas to receive the intervention 3 months after
the intervention had been implemented. Participants
were sampled by age group (40 – 49 years of age and ≥ 50
years of age) and stratified by intervention community
using zip codes. Two towns are substantially smaller than
the third. The smaller towns' populations were over-sam-
pled to produce more reliable estimates.
A Colorado market research firm conducted interviews for
1 week in July 2006 using 3 sample lists from Survey Sam-
pling International: 1) household phone numbers from 3
communities having at least 1 adult age 50 or older, 2)
household phone numbers from 3 communities having at
least 1 adult age 40–49, and 3) household phone num-
bers for respondents living in surrounding areas within
each county with at least 1 adult age 40 or older. Respond-
ents aged 40–49 were included in this study since they are
approaching the screening-eligible age of 50 or could be
eligible for screening based on family history. A small
sample from the surrounding areas was included to pro-
vide preliminary estimates of the reach of the intervention
outside of the 3 primary communities. Age-eligible
respondents with the most recent birthday were selected
within each household.
Information about exposure to the intervention during
the previous 3 months was collected. Exposure questions
included both recall and recognition. Respondents were
first asked to freely recall sources of colon cancer preven-
tion information that they had seen, heard, or read in the
past 3 months (recall). Respondents were then read a
description of each intervention component not freely
recalled and asked if they had seen, heard, or read the
component (recognition). To estimate the depth of expo-
sure to individual components, the number of exposures
to each component was also recorded.
Respondents reporting exposure to any type of colon can-
cer prevention information were asked questions about
intended behavior change as a result of this information.
A 5-point Likert scale assessed how likely respondents
were to talk to their doctors about CRC screening and how
likely they were to get screened. Demographic questions
included age, gender, ethnicity, and race and if they had
been tested for colon cancer in the past 5 years. This ques-
tion did not specify type of screening procedure. A copy of
the survey is available at: http://fammed.uchsc.edu/high
plains.
Statistical Analysis
Descriptive analyses were performed for the demographic
variables age, gender, race and ethnicity, geographic loca-
tion, and having been tested for colon cancer in the past 5
years. Chi-squared tests were performed to determine gen-
eral associations between the demographic variables and
exposure ("exposed" and "not exposed"). Respondents
recalling or recognizing at least one of the 8 intervention
components were considered exposed. Respondents who
did not report any sources of colon cancer information or
who exclusively reported CRC screening materials other
than our 8 intervention components were considered
"not exposed". Frequencies were run on the number of
personal stories, newspaper ads, and medical articles read.
Total and individual intervention component exposure
rates were calculated.
A general linear model was performed to determine mul-
tivariate associations between exposure to the interven-
tion and intended CRC screening behaviors. CRC
screening behaviors included the likelihood to talk with a
doctor about being tested and the likelihood to get tested
for colon cancer. CRC screening behaviors were run as a
continuous outcome variable, ranging from 1 = "strongly
disagree" to 5 = "strongly agree". Exposure was defined by
an ordinal aggregate variable ranging from 0 (exclusively
reported CRC screening materials other than the interven-
tion components) to 6 (reported at least 6 intervention
components) and is referred to as "dose". Since the com-
ponents were designed to be implemented as a whole
intervention, this analysis measured the effectiveness of
the intervention collectively. Models adjusted for age, gen-
der, past 5-year testing status, race and ethnicity, and
intervention dose. To adjust for over-sampling, responses
were weighted by the inverse of the sampling fraction of
each town. Weighted estimates are reported. Interaction
between intervention dose and past 5-year testing status
was also adjusted in each model. Prior to the final analy-BMC Public Health 2009, 9:288 http://www.biomedcentral.com/1471-2458/9/288
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sis, the ordinal exposure variable was tested for linear,
quadratic, and cubic trends for each outcome. A p-value of
< .05 was considered statistically significant.
All analyses were performed using SAS version 9.1. The
survey instrument and methodology was approved by the
Combined Institutional Review Board at the University of
Colorado Denver and Health Sciences Center.
Results
A total of 460 residents from the first three intervention
communities (n = 400) and their surrounding areas in
each county (n = 60) completed the survey. The response
rate for households in which an eligible respondent was
identified and contacted (n = 1032) was 45%, comparable
to the response rate of the 2005 Behavioral Risk Factor
Surveillance Survey [11]. Table 2 summarizes the demo-
graphic characteristics of the survey sample. Of the 460
respondents, 47% were female; 55% were age 50 or older;
88% were White, non-Hispanic; and 54% reported having
had no CRC screening in the past 5 years.
Exposure to Intervention
Of the 460 respondents, 68% reported exposure to at least
one intervention component. Females were more likely to
report exposure to the intervention materials than were
males (74% vs. 63%, p = .02). Respondents who reported
having been tested in the past 5 years were more likely
than those not reporting testing in the past 5 years to have
been exposed to the materials (78% vs. 58%, p < .001).
The percent of the total respondents reporting exposure to
each intervention component is displayed in Figure 1. The
3 newspaper components exhibited the most reach.
Based on these results, additional analysis was conducted
to determine how many respondents saw only the news-
paper component(s), a combination of components, or
only non-newspaper components (Table 3). Of the total
sample, 30% read at least one newspaper component
only, 30% saw some combination of newspaper and
other intervention components, and 8% saw other inter-
vention components only. Overall, 60% of the sample
was exposed to at least one of the newspaper components,
and 38% saw at least one of the small-scale print materials
or community talk.
Among respondents exposed to the intervention, the aver-
age number of unique components recalled or recognized
was 2.8. Of the total sample, only 32% reported no expo-
sures. Comparable proportions of respondents were
exposed to 1, 2, 3, and 4 components (17%, 16%, 13%,
and 12% respectively). Approximately 8% of the respond-
ents reported exposure to 5–8 intervention components.
Intentions for CRC Screening
Multivariate analyses determined an increasing linear
trend between the number of intervention items seen and
the intent to "talk to a doctor about colon cancer testing"
and to "get tested". Figures 2 and 3 display the adjusted
rate of increase for each outcome by intervention dose.
Results for intentions did not differ by age, gender, or race,
including those respondents age 40–49. Respondents
who had not been tested in the past 5 years reported lower
intentions to talk to a doctor about colon cancer and to
get tested for colon cancer than their tested counterparts at
low intervention doses. However, as intervention dose
increased, intention to talk to a doctor about colon cancer
increased at a significantly faster rate in respondents who
had not been tested than in those who had been tested in
the past 5 years (p = .025; Figure 2). As shown in Figure 3,
respondents who had not been tested in the past 5 years
reported overall lower intentions to get tested compared
with those who had been tested (p < .001). However,
intentions to get tested increased at a significantly similar
rate for both groups (p < .001).
Discussion
Using a community-based participatory research method,
the "Testing to Prevent Colon Cancer in Rural Colorado"
intervention was extremely successful at reaching its target
Table 2: Demographics Characteristics of Respondents, N = 460
Unweighted
N = 460
Unweighted % Weighted
%
Age
40–49 209 45 40
50–64 109 23 28
≥ 65 142 31 32
Gender
Male 244 53 54
Female 216 47 46
Race/Ethnicity
White, non-Hispanic 403 88 86
Other 57 12 14
Tested in Past 5 Years
Yes 210 46 47
No 250 54 53BMC Public Health 2009, 9:288 http://www.biomedcentral.com/1471-2458/9/288
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population in the studied region, with 68% of the study
sample reporting exposure to one or more of the interven-
tion components. Other population-based health inter-
ventions report exposure levels range from 14% to 71%
[12-16]. Two large-scale commercial CRC campaigns also
report reaching high percents of their target populations.
A 1-year television advertising strategy co-sponsored by
the American Cancer Society used donated broadcast time
valued at $21.3 million and reported reaching 40% of tar-
get households [17]. Utah Cancer Action Network's state-
wide campaign used donated television, radio, and print
airtime and inserts along with grassroots efforts and
reached 79% of survey respondents [18]. "Testing to Pre-
vent Colon Cancer in Rural Colorado" reached a compa-
rable level of its target population using fewer forms of
mass communication strategies and spending approxi-
mately $26, 000 on consultation and component produc-
tion for the first 3 towns. From another perspective, our
Exposure by Component and Overall (n = 460) Figure 1
Exposure by Component and Overall (n = 460).
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Table 3: Reported Exposure: Mass Media vs. Other Component Type
Type of Intervention Exposure # of Respondents % Total Sample
(n = 460)
% Exposed Sample
(n = 311)
Newspaper Only
(≥ 1 Newspaper Component Exclusively)
126 30 41
Combination
(≥ 1 Newspaper Component and Other
146 30 47
Other Intervention Components Only
(Saw Other Components Only)
39 8 13
Not Exposed to Any Intervention Components 149 32 na
TOTAL 460 100 100BMC Public Health 2009, 9:288 http://www.biomedcentral.com/1471-2458/9/288
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target population was as aware of this CRC intervention as
typical American adults are aware of the popular culture
phenomenon Harry Potter (69%) [19].
A second key finding is the positive effect of the interven-
tion on respondents' intentions to talk to a doctor about
CRC screening and to get tested. This is an important find-
ing as intention to undertake a behavior has been shown
to be a strong predictor of actual behavior [20,21]. This
program effectively drove home its action message "talk to
your doctor today", strongly influencing respondents who
had not been tested in the past 5 years by increasing their
intent to talk to a doctor about CRC screening. This is
important because a frequently reported barrier to screen-
ing is a lack of both information about the tests and phy-
sician recommendation for a test, while a strong predictor
of screening is the patient asking for a test [7,22-24]. Addi-
tionally, this campaign significantly increased intentions
to get tested at the same rate in both "tested" and "not
tested" groups. Increases in both measures of intentions
did not differ by age. Since this study included residents
age 40–49, the intervention demonstrated a positive
influence on respondents who are less likely to have been
previously tested and who are at important pre-contem-
plative age. These results are encouraging for attempts to
attain or maintain patients' status of being up-to-date on
CRC screening.
This study illustrates the advantages of using multiple
components in a rural setting to maximize both reach and
behavioral intentions. None of the individual compo-
nents resulted in the same level of exposure as the overall
intervention. The small-scale print materials and commu-
nity talks increased the reach of this intervention by nearly
10%. Of the 60% of respondents reporting exposure to at
least one newspaper component, half of them increased
their intervention dose by at least 1 as a result of addi-
tional exposures to non-newspaper components. The sig-
nificant positive effect of intervention dose on intentions
emphasizes this point.
Partnering with local community members was vital to
development and implementation this intervention,
which in turn effects reach and effectiveness. Having com-
munity members craft the messages and methods, take
control of disseminating small print materials, and
Intentions to Talk to Doctor by Testing Status and Intervention Dose (n = 369) Figure 2
Intentions to Talk to Doctor by Testing Status and Intervention Dose (n = 369).
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present community talks ensured the feel of the materials
would be appropriate for the audience and placed to be
most effective.
Limitations
Limitations of this study include the use of self-reported
data. Although the standard method for this type of com-
munity-based survey, some error in product recall or rec-
ognition may have occurred. We cannot assess exposure
in people who do not have access to a phone or who use
cell phones as their household phone. However, we esti-
mate that more than 90% of the target population in this
region has a landline telephone. Due to the nature of ran-
dom digit dial telephone surveys, we do not have infor-
mation about non-responders and are unable to
determine how results may be biased as a result. This
intervention was designed to be administered as a whole
unit, with pieces complimenting each other or reaching
certain groups. Thus, we did not analyze the effect of indi-
vidual components on CRC screening intentions. Finally,
while the intervention materials were largely bilingual,
this phone survey was conducted with English-speakers
only. However, the proportion of Spanish-speaking only
community members in our targeted age range is small.
The vast majority of Spanish-speaking only people in this
region are under age 40.
Conclusion
The use of participatory research methods resulted in a
culturally relevant community-based CRC intervention
that can be successfully implemented in rural communi-
ties. The multi-component intervention effectively
reached and positively changed CRC screening intentions
in its target population.
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Intentions to Get Tested by CRC Testing Status and Intervention Dose (n = 369) Figure 3
Intentions to Get Tested by CRC Testing Status and Intervention Dose (n = 369).
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